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PIONEER POLAR STRUCTURES - ACCESSORIES FOR THE JAAi!S'VAY SHELTER

Y-F015-1 1-146

Type C Final Report

by

G. E. Sherwood

ABSTRACT

Accessorieo were developed for improving the Jameswoy in order to provide a
suitoblis lightweight, quick-erecting shelter for use as quarters, messing, gal ley,
utilities, administration, and other such applications in pioneer polar camps. These
accessories included a heav-duty floor and four-dation system, a wall-extension kit,
special entry kits, on improved electrical distribution system, and special utility
accesuoties.

Prototypes of t!,e accessories were fabricated und evaluated by the Laboratory.
Evaluation indicated that they met the requirements of pioneer polar operations and
increasoed the general usefulness of the Jomeswoy shelter.f

It was conclud-- ihat the heavy-duty floor "n foundation system, the wall-
extension kit, the swcia1 entries, and the improved: electrical distribution system should
be accepted as standard accessories for the Joiicsway sheltwt. 11he special utility
accessories should be considered For use with the Jamewowy for special applications.

Drawings and specifications for the occessorie- desc-ribed in the repxrt ore
presented in Technical Note N-4S2.
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PART I. INTRODUCTION

//

P.ONEER POLAR SHELTFR REQUIREMENTS

Experience hiv. s*'own that mon requires warm clothes, good food, and comfortaole
shelter for efficient and effective performance in a polar environment. The need for
comfortable shelter is especially critical when individual% pioneering these regions ore
not motivated by exploration and high adventure. Under :hese conditions, worm mod-
eralely comfortable quarters for rcst and relaxation ccr, make the difference between a
productive work forci with high morale and on ineffective force with low morale.

In addition to the requirement of comfort, a -helter for polar operations up to
one year in duration -iost be lightweight, easily eroctel, and readily ava;lable in
the militory supply system. Since this shelter is being considered for all pioneer
polar operatiori, it muit also be odopttble to vorious georophical locations and
usages. It may be useJ For quarters, messing, galley, utilities, administration, medical
care, or other ,,elter needs.

Several years of use in the Arctic and Antarctic hove proven the Army O turiermoster
Corps Tent, frame-tyae, insulated, commonly krowo as the Jomeswoy, to be a com-
fortable and adaptable nonrigid shelter fkr pioneer polar operot'oos. Based on the
fulfillment of the obae requirements, the Jon-esway wns selected as the basic building
to be used for ckvelornment of a suitable %helter for pioneer (short-life) polar camps.

DESCRIPTION OF BAf.'r- JAMESWAY

The Jomesway ccns;sh of an insulated, secticral, plywood floor over which
wooden arches are erected and covered with 1-;nch fiberglas-insulated blankets of
vinyl-ceated ccttn. The floor units, when locked together in pairs, also serve as
packing cases for the bu;lding. The basic unit (Figure 1) is 16 feet by 16 feet by
8 feet high. Th;s unit con be expan.ied 0 any length by the oddition of 4-foot
intermediate sectio-,s. The most common b6j;Ildng lenqths ore 32 feet and 48 feet.

The Jomesway is entered through doors located at the center of eoc endwa!l
(Figure 2). There is a window on each side of the doon and an opening above each
do,- for a vent pipe. The arch roof provides 8 feet of headroom at the center of the

. - ,.
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building, but drops off at the sides making the floor space at the edges of the building
unusable. A vestibule may be ottriched to each end of the building to protect the
entry.

The Jamesway is detailed in Anny Quartesmoster Corps Drawings No. 5-4-181
through 5-4-188. l'rocurement data is available in Military Specification MIL-T-10168E.

LIMITATIONS OF BASIC JAMES WAY

The Jomeswoy basically Fulfills shelter requirement% for pioneer polar operations; 1 '4
however, continual usage of the structure hot revealed certein limitations:

1. The building does not hove or' adequate floor and foundation system fo,
suppo-ting heav loads.

2. The 1,-w profile of the arch ribs (Figure 2) does not provide sufficient
headroom along the sides of the building for optimur" space utilization.

3. The dooa%, placed at the center of the endwolls, limit the flexibility of
interior arrangement and the comp layout.

4. The vestibules, which require a 9 0-degre. turn before entering the building,
limit tht. size of admitted items after the building is erected.

5. The electrical system is iinadequate.

6. The basic building does not include any utility accessories, such as a toilet
and a water-supply system.

7. Vents are often required at points other than ot the ends of the building.

This report covers the development of acceso.ies for the Jameswoy to remed-y
these limitations, as follows:

1. Heavy-duty floor

2. Special foundation system

3. Wall-extension kit

4. Special entries

2
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5. Improved electrical distribution system

6. Water-storage tonks

7. Snow melter

8. Dry heod kit

9. Special roof vent

GENERAL CRITERIA FOR JAMESWAY ACCESSORIES

In comideration of the above limitations and based on experi nce in pioneer
polar operations, some general criteria were established for designing accessories to
improve the Jomesway, as follows:

1. Satisfactory operation in ambient temperatures to -65 F.

2. Air shipment by C-130 aircraft.

3. Simplicity of dfrsign.

4. Simplicity of fabrication.'

5. Minimum maintenance requirements.

6. Maximum use of Navy standard stock items or readily available commercial
items.

7. Fast and efficient erection or assembly.

8. Minimum of alterations to basic building.

9. Application to buildings 16, 32, and 48 feet and longer as appmpr;ate.

All units described in this repor except the water-storage te-nk were fabricated
with equipment commonly available in small shops.

3
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PART II. HEAVY-DUTY FLOOR

The standard Jamesway floor units of plywood construction ore not adequate for
transmitting large concentrated loads to the fountion. Even though failure may not
occur, large deflections result in excessive canting of the floor surface. 1 This canting
often occurs in floor units supporting galley appliances, diesel genertorn, and other
1eavy equipment.

CRITERIA

The floor units had to be sufficiently strengihened to support heavy equipment
without critical deflection. In addition to meeting requirements of the general criteria,
deflection ws limited to 1/2 inch under a concentrated loading of 1,000 pounds.

DESIGN

Design studies were conducted by rein.crcing floor units with wood strengthening
members placed under the floor at opproximately I-foot spacing. Strengthening members
mode of 2 x 6 timbers w-ee inserted in tw) standard floor panels. In one panel the
members spanned the width of the panel ai in the other they spanned the length.
Concentrated loads we- applied at the center of the reinforced panels, which were
supported at the ends. Deflections were measured at the center of eoch panel.
Tra-sverse reinforcement was more effective in reducing deflections than longitudinal
reinforcement. As shown in Figure 3, the deflection under a 1, 000-pound load on the
panel with transverse reinforcement was only 0. 25 inch as compared to 0. 56 inch for
the panel with longitudinal reinforcement. Both methods of reinforcement were superior
to a standard panel without reinforcement which deflected 0. 50 inch under a 275-pound
load.

As a result of these tesh, a floor-strengthening kit with tronsvers, membes was
designed for the standard Jomesway floor panel (Figure 4). The strengthened unit was
designated as a heavy-duty floor panel.

DESCRIPTION

The floar-strengthening kit for the heavy-duty fl-or panel, in its final design,
is detailed in Y&D Dra'ing No. 936916 dated 2 April 1962, and the specifications
fer competitive procurement of this design have been published in Laboratory
Technical Note N-482.5

4'
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Figure 4. Reinforced floor unit.

The strengthening kit consists of six 2 x 6's 3 feet 9-3/4 inches long, notched
3/4 inch by 1-3/8 inches at upper corners to fit around floor unit framing. The
strengthening mombesi %pan the width of the floor unit at approximately equal spacing
immediately below the floor surface. The spacing coincides with the spacers between~
the to plywood sheets of the floor and hence with the nail rows in the floor unit. The
strethening members are nailed to the floor unit with 8d nails at 12 inch"s on centers,
and to the sides of the floor unit with three 16d duplex-heod nails at each end of the
member.

PACKAGING

For shipment by on,, type of carrier, strengthening members ars. the ntcessary
noils ore banded together in required quantities not to exceed eight floor units or one
16-foot module per package, Itc nForcement for one floor unit weighs 60 pounds. The
package is 5-3/4 inches by 9-3/4 inches by 3 feet 9-3/4 inches with a cube of
1-1/2 cubic feet. The weights and cubes for 16-, 32-, and 48-ftoot modules or* given
in Table 1.

6
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Table I. Weight, Cube, and Cost of Floor-Strengthoning Xit

Shipping Weight Cube Cost
building Size (Ib) (ft3)

ni- floor unit 60 1.5 3

one 16-foot module 480 12.0 24

one 32-foot module 960 24.0 48

one 48-foot module 1,440 36.0 72

COST

based on 1962 Laboratory fabrication costs, the price of reinforcing members for
one fkor unit is $3. The costs for 16-, 32-, ond 48-foot modules ore given in Table I.

EVALUATION

the timber strengthening members for the flour panels must be installed at the
time of erection since the floor units serve as packing crates for the insulated blanket
cover. If it becomes necessary to move the building, these members can be .osily
removed as they are secured with duplex-eod n;ls.

A test installotion of the strengthening members required 15 minutes per floor
unit. It is estimated that cutting, notching, and installing the members for one floor
panel in the field using hand tools and available material would require about one
monhour.

FINDINGS

The floor-strengthening members develoc d f" reinforcing the Jomesway floor
units ore:

1. Effective in reducing deflections to 0. 25 inch under a concentrated IocSding
of 1, 000 pounds.

2. Suitable for fabrication ;n small woodworking shops.

7
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3. Easy to install under field conditions.

4. Easily pockaged for shipment in all types of carriers including cargo
aircraft.

CONCLUSIONS

I. A heavy-duty floor can be ochieed by reinforcing the standard Jomeswoy
floor panels with transverse strengthening members.

2. Heavy-duty floor panels should be used in all Jameswys housing heavy
galley equipment, communication gear, electrical generators, and other
concentrated loads.

3. The floor-strengthening kit described ;n this report should be adopted as a
standard accessory for the Jamesway.

PART Ill. SPECIAL FOUNDATION SYSTEM

Jamesway foundations, corrvisting of 2 x 6 wood sills parallel to the longitudinal
axis of the building at the edges and the center, were found to be inadequate for use
on underlying media of deep snow, ice, or permafrost. W en a Jomesway is used to
house utility equipment and other heavy items, the load must be distributed over a
larger bearing area than that provided by timber sills. Heat-producing equipment also
presents a problem1, 2 as this causes cavitation under the floor resulting in excessive
settlement and even collapse of the building. The most critical cavitation is usually
un~der the center.

CRITERIA

To increase the useful load-bearing capacity of a Jomeway, a Foundation
system is needed to distribute the floor loads over a larger area. Such a system should
not require support at the center of the building where covitotien is most critical, and
n vented air space is needed below the floor to retard melting.

-71<
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Specific criteria were developed for such a ountdation system. These criteria,
which are supplemental to the requirements of the general criteria, were:

1. Searing support only along the edges of the building.

2. A unit floor 130adin of 50 piounds per square foot.

3. A beowing not to exceed I psi on underlying media.

4. A vented a?- space below the floor. j

5. Insulation between the venteid air space and4 the underlying media.

Dii ICN

based on the above criteria, a foundation system was devyeloped for the
Joesway (Figures 5 and 6). The dosijn employed transversc joists at 4-foot spacing
to tronse it the load to the edges of the building. Open-web stee! joists wer e used
to peomit circulation of air. Phe joists bewar n stael I-bems which also serve to
prevent snow from drifting into the air space below the floor. Timbetr sills were used
under the 1-boams to spread a noor load of 50 pounds per square foot for a sill bearing
of 2. 74 psi.

To further retard cavitation, the air space was venteid at 8-foot intervals along
each side ot the building, and a 2-inch fiborglas insulation blanket was provided
between the vented air space and the underlying media. The insulation and vents are
optional accessories For use when cavitation is especially critical.

The original design of the standard Jomesway founidation did not provide large
enough tolerances for ease of instollotion of the floor units. The wi~ths of the floor
units were Found in general to be greater than 4 feet. This dimenision varied as much
as 3/8 inch. The additional width accumulated over several building sections required
a large tolerance in the brackets holding the floor units. Consequenrtly the bracket%
in the original des;grn, which were 2-5/8-;mi channels 7 feet long, were changed to
two 3-1/2-inch channels 6 inches long. The original foundation with cross bridging
at the third points of the joist %pan was mone rigid than necessary, therefore bridging
was provided only at the center of the span in the final design.

The basic unit For the special foundation was designed kw n 16-foot-long building.
with 16-foot extension units for exipansion.

9-,T
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Figure 6. Special foundation system for 32-foot Joreay.

DESCRIPTION

The spec6pl foundation system for t3o Jamesway, in its Jinal design, is detwa.ed

in Y&D Drawing No. 936916 dated 2 April 1962, and the specificatios 'o' tw"n icitlve
procurement of this design have been published in Laboratory Technical Note N-482. 5

The Ope n-web joists, ,&hich spon the width of ?he building at 4-foot intervals,
weigh 124 pounds each. These members are mode from 1-1 12 x 1-1,/2 x I '8 steel
ar.gles back to back for top and nottom chords, and circular steel bars for diagonals.
The upprr chord is 17 feet long; the lower cl.ord is 16 feet I inch long. Total depth
of the joist is 1 foot. The diagonals used at the ends of the joists are 5/'8 inch in
diameter; the remainder are 1,,2 inch in diameter. Four 6-inch-long light-gage steel
ci-onnels are welded to the top of each joist to receive the floor units. Bridging plates

are welded to the center of the joists for attaching cross bridging along the longitdinal
centerline of the foundation. The bridging is n-ode of 1-1/4 x 1-1/4 x I/8 steel
angles.

ILL,
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The foundation booms, mode of 12514 %?eel I-beam%, consir of two 16-foot
5-inch members for the basic foundation and two 15-foot 11-3/4-inch members For
each such exctension. The be-ims for Pte basic unit weigh 238 pounds each. Connecting
plate% to receive the joists are located on the bottom flange of each 6,-am at A-foot
intervals. The bottarm chord of the open-web joists is bolted to the~e connecting plate%;
the top chord is bolted directly to the top flange of the beams (Figure 7j. In multiple
assembly the foundation beamns along each side of the building ore bolted together
with connecting plates welded to mne end of each beanm. The foundation beams ore
nailed to the 3- by 12-inch timber sitls through holes in the bot'orn flange. Sills for
the basic 16-foot unit ore 18 feet long; sills for the extensions ore 16 feet long.

The 2-inch fib- tglos insulation blank~et is laid on the underlying media under
the entire area of 'he foundation system. Vent pipes are used at 8-foot centers along
the sides of the building to ventilate the space between the building floor and the
insulation. The vents ore mad, of 2- by 4-inch 18-gage pipe. A short horizontal
section of vent, which is located just below thSe floor, is connected to a short vertical
section of vent with a slip-type elbow. The vertical section exte-nds about 1-1 2 feet:
up the %ide of the building.

Figure 7. Joist -to-beamn connection.

12
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PACKAGING

For shipment by ony tyeof cord~er, each 15-Foot module of the special Foundation
system is packoged separately. Timber ;ils ore banded together. WteA beams ore
banded together with bridg~ng angles secured to the web of one beam section (Figure 8).

aost re bonded together with wood block spacers at each end (Figure 9). Plywood
filler strips are placed in the channels to protect the channel legs. Wood blocking
is used in all plocei whsere barding wivld otherwise be stretched over edges of steel
members. The packaging plan for the koosic unit ond the extension are shown in
Table II. The weighii and cubes, of foundations for 16-, 32-, and 48-foot buildings
are shown in Table Ill.

COST

Based on 1962 Loborato:y fabrication costs, the price of the basic 16-foot
foundation unit is $770; the price of one extension is $670. The costs of foundations
for 16-, 32-, and 48-foot buildings are given ;n Table Ill.

.47- 5

" --7,

Figure 8. Fovndotion bridging and beams packaged for shipment.
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Table I. pockcig"'g plan for Special andt0 Sptf"

Pacsc0Q C6 Fot s" Cube Weight

t~ gh Width Hght (ft3) (lb)

Packag Ca l lj-/ " it / 1.l 270
No. 74 . 1.1-12- 2.64 400

2 3 joistS 
1 - / i - 4 2.6" 52

beamn 16' 2 -lP1/2"'l'" 
i.4 2

4 ss 
59.05 1,492

TOTALS

164009t E xtCfnl 0 Un It279 50

~ jostS17'4 .
- 1 2" 5 - / 79

2 ber 16's 211,0. 9-1 1,2" 12 4 520

2 8 an g le s .4 7
11-12" 5-1P2" ,4 7

TOAL 
* 13 1320
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Table Ill. Weigki, Cut, and Cost of Special Foundation SystemI
Buildling S',zv S, pping Weight Cube Cost

(Ib) (ft (S)

one 16-foot m, dule 1,490- 59 770

one 22-foot moe, I 2,810 107 1,440

one 411-foot module 4, 130 155 2, 110

EVALUATION

Design calculations show the jo;sts of the special foundat;on system to be capable
of supporting a floor load of 50 pounds per square foot. This load ;s distributed for a
sill bearing under 3 psi. In order to support this load the f!ocr-itrengthen;ng members
described in Port II must be used in, conjunction with the special foundation system.

A prototype foundotlon for o'32-foot Jomesway was fabricated and erected. Two
men completely assembled the foundation in two hours. All nembers were easily
handled by two men.

FINDINGS

The special foundation system developed for supporting Jonesways which hove
a high flooc-looding intensity ;s:

1. Supported only at the edges of the building with no bearing support re'quired
at the center of the building where cavitation is mo.t critical.

2. Des;gned to distribute a floor load of 50 pounds per square foot to the outside
edges of the building, with a ma.;, ium sill bearing of less than 3 psi.

3. Suitable for fabrication in small welding shops.

4. Simple and easy to erect with hand labor.

5. Easily pocloged for shipment in all types of co-vier, including cargo
aircraft.

77



CONCLUSIONS

tearing support under the center of the Jomesway where cavitation is most
critical can be eliminated by using the special fondation system.

2. Ht ovy loads can be distributed for acceptable beoring values on unde!ying
media by using the secial foundation system.

3. The special foundation system should be used with all Jomeswoy buildings
housing heavy galley equipment, communication gear, electrical gznerotors,
and other heavy loads or heat-producing equipment.

• . The special foundation system described in this report should be adopted as
a standard accessory for the Jomesway.

PART IV. WALL-EXTENSION KIT

One of the most obvious l;mitotions of the Jameswoy is the insufficient headroom
along the sides of the building for optimum space utilization. 2. 3 The unusable floor
space is approximately 15 percent of the gross floor area. The low profile of the arch
ribs results in re-tricted use and arrangement of Navy standard double bunks, difficulty
in giving desired separation between facilities, and limited versatility. Counled with
the above is a high floor-to-ceiling temperature gradient and poor air distribution.

CRITERIA

The height of the ceiling needed to be raised sufficiently for adequate headroom
at the edges of the shelter. In addition to meeting the requirements of the general
criteria, a minimum increose of 2 feet in height of the arch ribs above the floor level
was required.

DESIGN

Bosed on the above criteria, an oc .+,ter was developed to raise the arch ribs by
means cf 2-foot wall panels completely around the perimeter of the building, thus
creatinq a sidewall in the structure (Figure 10). The panels were designed to rest
directly on the floor, and connectors were provided to mount the arch rihs on top af
the panels.

16
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Figure 10. Wol1-extenion kit on a 16- by 32-foot Jomeswoy.

Two basic types of wall-extension ponel% were desgqned using wood forming and
plywood -,kin. Panels for the endwalls were designed to fit between the door and the
ccirniers of this building. Ponels for the !idowolls were designed in 8-foot lengths#
which allowed the building length to be expanWdd n multiplers of 8 feet.

Modifications required in the basic structure to receive these wall-extensian
panels included.

1. Field-rimming the bottom of the door jombs apmrximotely 2 inc

2. Dropping the entrance doors into the space isetween the endwall teision
panels and sealing the space above the door.

DESCRIPTION

The Jamesway wall-extension ldt, in its final design, is detailed in Y&D
Drawings No. 936903 through 936905 doted 2 April 1962, end the specificatiom% for
competitive procurement of this design hove heen published in Laboratory Technical
Note N-482. 5

17
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The 2-foot-high extension panels, which are constructed of wood framing and
1/4-inch plywood skin, are 2-1/8 inches thick. The panels are filled with alum~inumn-
foil-covered fiberglass blanket insulation 1-1/2 inches thick.

Plates and sping-loaded link-lock fasteners connect the panels to the outer edge
of the floor section-, (Figure 11). The arch ribs are secured to the top of tOK panels
with carriage bolts and wing nuts, and the roof blanket tiedown strops ore secured to
a wooden tiedown bar on the panels. The vertical joint% betwe.-,n pane Is'are sealed
with plywood battens nailed to the interior surface. The horizontal joint between the
blanket cover and thtt panels is sealed with a wooden lat which is also nailed to the
interior surface of the panels.

The woll-extension panelu are rmade in two lengthi. YTh; endwoll panels, which
include right-band and left-hand units, are 6 feet 6 inches long. All sidewoll panels
are 8 feet long.

7-,.

V
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Figure 11. Connection of a woll-extension ponelI to a floor panel.
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PACKAGING

For shipment by any type of carrier, the four end panels and the door-conversion
members required for a building ore packaged together (Figure 12). The ent;re package
is 6 feet 8 inches long, 2 feet 8 inches wide, and I Foot 3 inches high wt- aolme o
21 cubic feet. The packaged weight is 270 pounds.

The side panels are packoaged in groups of four. The entire package is 8 feet long,
2 feet 7 inches wide, and I foot high with a volume of 20 cubic feet. The packaged
weight is 284 pounds.

The weights and cubes fcxr 16-, 32- and 48-foot modules are given in Table IV.

F 9ute 12. V.I1-tnso? 1,;1 fc'. a 16- b 16-fcoot jamesway
packoord lot shpmen~t.

'-ibl.- IV. Weqlt, Cube. and Cost of Jomeiway Wail Extensicitis

Bi.lin SzeShipping Wright Cube Cast
Bfi~g ie0b) (ft3) (S)

one 16-foot module 554 81 80

one 32-foot module 83? 61 1,000

one 48-foot module 1. 12? al 1,320
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COST

Based on 1962 Loboratory fabrication costs, the price of the endwoll panelis and
door-conversion members for one building is approximately $360. The price of the
sidewall panels for a 16-feat building is $320. The costs for 16-, 32-, and 48-foot
modules are given in Table IV.

EVALUATION

In January 1961, a prototype wall-extension kit was fabricated and shipped to
Thule, Greenland, for use with a Jamesway headquarters building for Project Ice Way. 6

The kit caused no problems in erection and no deficiencies were observed during three
months of use. The building was used to house various types of supplies and equipment
not otherwise possible without the increased cube and overiead clearance created by
the wall panels.

The prototype pioneer quarters structure developed for a 25-man pioneer polar
camp used a Jamesway with woll-extens~on panels. 7 The use of these panels permitted
more versatility in arrangement and a maximum use of floor space in the quarters. The
prototype was shipped to Michvrdo, Antarctica, and erected by MCB-1 in October 1961.
The building was occupied by the officers of MCB-l and three Laboratory personnel
for about four months. The concensus was that the building was weathertight and very
comfortable even for double bunks. The wall extensions received much favorable
comment.

A prototype Jomnesway wall-externsan kit for a .32-foot building was fabrkaoted
and erected ct Part Hueneme, California, by fcur men in two hours, for a total of
eight manhours.

FINDINGS

The wall-extension kit developed for better util..zotion of floor space in the
Jamesway building is effective in:

1. hiaiking the entire floor area usable.

2. Permitting the use of standard oufitting.

3. Allowing flexibility in interior arranqement.

4. Reiucmng the high temrperature gradient normally associated with .faeswoys.

20
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The kit is:

1. Suitable for fabricntion in small woodworking shops.

2. Simple and easy to erect with hand labor.

3. Easily packaged for shipment in all types of carriers including cargo aircraft.

CONCLUSIONS

1. Adequate heodroom con be obtained at the edges of a Jomesway shelter by
using the wall-extenson kit.

2. The headroom achieved with the woll-extension kit perm;ts optimum space
utilization and greater flexibility of arrangement tha is possible in the
standard Jomeiway.

3. The wall-extension kit described in this report should be adopted as a
standard accessory for the Jomesway.

PART V. SPECIAL ENTRIES

In 1960 the Jomesway was selected as the basic building for a packaged pioneer
polar camp being developed by the Laboratory. 7 Development of the camp revealed
a lack of flexibility in placement of entries, and restricted entry when the standard
vestibule is used. Two qpecoal entries were developed to remedy these limitations.

SIDE-ENTRY KIT

The Jamesway has entrance doors only at the center of the endwalls. This
limitation restricts the interior arrangement and requires tl ot the camp layout provide
fcr access to the ends of all buildings.

Criteria

In development of the pioneer polar camp, a special side entry was needed to
provide flexibility of door placement, In addition to meeting the requirements of the
general criteria, the entry hod to be suitable for use at any place along the side of the
building.
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Design

Based on the above criter; : a vestibule-type side entry of wood framing and
plywood was designed to fit between two arch ribs (Figures 13 and 14). The design
was such that o.n roof blanket could be rolled back to provide room for the vestibule.
This eliminated the necessity of cutting a Ilanket. A blanket tiedown was designed
for attaching the roof bloket to the vestibule roof. For installation in a Jomeisway
fitted with wall extension s, a 4-foot-long wall-extenson panel was designed to replace
the normal 8-foot extension panel in order to accommodate the 4-foot width occupied
by the vestibule.

Description

The side-entry kit for the Jomeway, in its final design, is detailed in Y&D
Drawings No. 936907 through 936912 dated 2 April 1962, and the specifications for
competitive procurement of this design hove been published in Laboratory Technical
Note N-482. 5

The side-entry vestibule is a plywood comportment 3 feet 10 inches wide,
3 feet 6-3/4 inches deep, and 6 i'eet 7-1 '4 inches high. It sits on a Jamesway floor
unit with its outer wall flush with the edge of the building. The door in the outer
wall of the vestibule opens out, and the door in the inner wall opens into the building.
Closure stri1s of 1/4-inch plywood and 1/'8-inch felt shaped to fit the curvature of
the arch are attached to the exterior of each sidewall for a snug fit between the
vestibule an the arch ribs. For a Jn"mesway fitted with wall extensions, special
wood filler strips ore provided for filling the spaces between the extension ponels
and the sidewalls of the vestibule.

The tiedown assembly for securing the roof blanket to the vestibule roof is
shown in Figure 15. A wooden tiedown bar, hinged near the center, is inserted
between the two arch ribs at the point of intersection with the vestibule root. Spiked
steel plates at the outer ends of the bar bite into the arch ribs, and the bar is held
in piace bf a barrel bolt opposite the hinge. The unused portion of the blanket is
folded on top of the vestibule and tied down with we straps.

P06 cging

For shipment by any type of carrier, the four walls of the side-entry kit and the
special wall-exten;ion panel are banded together, with all smaller parts placed
between the wall sections (Figure 16). This package is 3 feet 10-1 2 inches wide
by 6 feet 7-1/2 ;ches long by 14-1 12 isches high with a total volume of 27 cubic
feet. The packaged weight is 330 pounds.

22
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Cost

Based on 1962 Laboratory fabrication cotts, the price of one side-entry kit
including a special wall-extension panel is S470.

Evaluation

A type of side entry was used on the Greenland icecap in 1954.2 A passageway
was constructed between the recreation building and a quarters building by using
standard Jomesway arches covered with canvas to connect the two buildings end to end.
A dormer was field-fobricoted in tho side of the passage to accommodate the side-entry
door. This enry afforded the convenience of access to the center of the two-building
complex without going to one of the ends, which were 72 feet apart. The side-entry
kit provides a similar dormer-type entry prefabricated ior easy field installation.

A prototype side-entry kit for use with the wall extensions was fabricoted and
erected. It was assembled and installed in a previously erected Jomesway by two men
in two hours. Erection was very simple, requiring no special tools or skills.

STANDARD VESTIBULE END-ENTRY KIT

The standard Jamesway vestibule has on outer door which opens to the side.
After entering the vestibule, a 90-degree turn is required before entering the building.
This does not permit enterinq the building with large furniture or equipm~ent, or with
an injured man on a stretcher.

Criteria

A means was needed to permit direct entry into a Jamesway through the end of
the vestibule. In addition to meeting the requirements of the general criteria, the
direct entry had to be sized to the endwall of the vestibule.

Des ign

Based on the above criteria, a plywood door ponel was designed to replace the
canvas en.wall of the Jomeswy vestibule (Figure 17).

Description

the end-entry kit for the standard Jomesway vestibule, in its final dreign, is
detailed in Y&D Drawing No. 936913 doted 2 April 1962, and the specifications for
competitive procurement of this design have been published in Laboratory Technical
Note N-482.5

25
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FigoPre 17. E-te.rior vie.w of o stt , rd ve-stibule end o.n"r.
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The kit consists of a plywood pane3 foot 3/4 inch wide and 6 feet 11-5/18 inches
hig frmin aninwatt, pywod dor fet 8Inches wide by 6 feet 5-3/4 inches

hg.Tepanel Is attached to the end of the vestibule with screws. The door opens
outward and Is secured by a latch and keeper which is operable from both sides.

Packaging

For shipment by any type of carriler, the end-entry kit Is banded to secure the
door and protect the latch (Figure 18). This produces a package 3 feet 1/7 inch wide
by 7 feet lon by 6-1/4 inc 'hes high with a volume of I1I cubic feet. The packaged
weight Is 85 pound'-

Cast

Based on 1962 Laboratory fabrication costs, the price of one standard Jomesway

vestibule end-entry kit is $165.

Figure 18. Standard vestibuta end-entr kt packaged for shipmen t.
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Evaluation

The standard vestibule end entry provides an opening for items up to? 7*et 8 inches
wide by 6 feet 5-3/4 inche- high. Direct passage through the vestibule permits easy
entry with lang items such as lockers which would otherwise hove to be stood on end and
loboriously angled th.ough the vestibul. The length% of admnitted items ore no longer.
a problem.

A prototype end entry was fabricated and installed in the vestibule of a Jomeswoy.
Two mnen installed the panel in one-half hour. Installation required no special tools or
skills.

FINDINGS

1. The side-entry kit is:

a. Effective in providing a side entrance to a Jornesway.

b. Suitable for fabrication in small wodworking shops.

c. Simple and easy to erect with hand labor.

d. Easily packaged for shipment in oll typs of carr iers including cargo
air -rr ft.

2. The standard vestibule end-entry kit is,

a. E~ffective in providing a direct entry into a Jomesway throuh the
standard vestibule.

b. Suitable for fabrication in small woodworking %hops.

c. Simple and nosy to install with hand labor.

d. Easily packaged for sh~jament by any type of carrier including cargo
aircraft.
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CONCLUSIONS

1. Entry alon~g the tide of a James~ay con be achieved by using a side-entry kit.

2. Side entry permits greater flexibility of interior arrangement aid camp layout
than is ot~serwis* possible.

3. Direct entry through the standard James"o vestibule con be achieved with
an end-entry kit.

4. End entry through the standard vestibule provides entrance for large furniture.
heav equipment, oad ttretchers.

5. The special entries described in this Ireport should be adapted as stj rd
accessories for the Janesway. na

PART VI. IIWPROVED ELECTRICAL DISTRIBUTION SYSTEM

The standard Jameswoy electrical system is inadequate for mast uses and nat
flexible enouh for special applications. The system has no provision for exit and
vestibule lights or additional circuits. Lights controlled only at one end of the
building are alio ve" inconveniient.

CRITERIA

Specific crtri were developed for improving the electrical distribution yt.
These criteria, which are supplemental to the "eqirements of the general criteria,
were:

1. Basic system with lights and duplex outlets at 8-foot intervals at thelcrown
of the arch.

2. Exit and veibule lights.

3. Sw.itches at both ends of the building, each controlling a portion of the lights.

4. Provision for additional circuits if needed at a later date.

29
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DESIGN 1
Based on the above criteria, on electrical distribution system with two circuits

was designed for 32- and 48-foot Jamesways. One circuit s.upplies duple!x outlets
.paced 8 feet apart at the crown of the arch (Figure 19). The other circuit supplies oil
of the lights. In addition to a light below each duplex outlet, the system was designed
for a night light above each door, a light in each vestibule, and on outside light above
each vestibule (Figii.t 20). Two of ihe ceiling lights ore controlled by a switch below
the distribution panel. The remainder are controlled by a switch at the opposite end
of the building. A ten-circuit distribution pond.- was provided to permit oddition of
c;r:uits for special applicotions.

The system is outfitted with the designed tect;ons of rigid and flexible conduit
containing the requirel number of wires and connected to a junction box at one end.
A bracket was designed for hanging the junction boxes from the crc ribs.

DESCRIPTION

The improved electrical distribution system, in its final design, is detailed in
Y&D Drowing No. 936906 dated 2 April 1962, c-id the specificat;ons for copetitive
procurement of this design have been published in Laboratory Technical Note N-482. 5

Power;;nes from an outside power source enter the building through a service
head assembly (Figure 20). Conduit straps ore used to secure this assembly to the
building. The powerl;nes are connected to a ten-circuit distribution panel, which
is located adjacent to the door frome.

Flexible conduit is used for all wiring a the ends of the building. This includes
lines to the vestbule lights, the ex;t I;qlits, switches, and the junction boxes located
8 feet from the endwalls at the crown of the arch ribs. Connections between junction
boxes at the cr-)wn of the arch are mode with thin-walled riq;d steel conduit 7 feet
Q inches long. The cunduit and wire ore connected at one .nd to a junction box t-
form, a subassembly. Fast assembly is provided at the oposite end by the use of wire
connectors and flexible conduit connectors.

The bracket for hanging the junction box is 16-gage steel I-I 2 inches wide,
bent at a right angle with 2-;nch legs. One leg ;. bolted to the back of the junztion
box; the other is attached to the side of an arch by a No. 10 wood screw at the time
of erection.
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An outlet and lamp assembly is connected to each junction box located at the
crown of the arch. This assembly includes a "C" condulet, complete with duplex
recep.acle, a 12-inch section of rigid conduit, and a lamp fixture supported at the
lower end of the rigid conduit. The entire assembly is wired so tltat the only connections
requirA at the time .3f erection are connecting the wires and fastening the cnvef to the

iunction box.

A switch assembly is located at each end of the building adjacent to the door
frame. The -ssembly contains two switches; one controls the outside light, and the
other controls a portion of ceiling lights. The vestibule and night lights are switched
at the fixture.

PACKAGING

For shipment by any type of carrier, the entire electrical distribution system is
packaged in a plywood box. The package for a 32-loot Jamesway is 2 feet wide by
I foot 5-1/2 inches high by 8 feet long with a volume of 24 cubic feet. The packaged
weight is 200 pounds. The estimated cube of the package for a 48-foot Jamesway is
26 cubic feet and the estimated weight is 225 pounds.

COST

Based on 1962 Laboratory fabrication costs, the estimated price of a general
electrical system is S400 for a 32-foot Jamesway and $450 for a 48-foot Jamesway.

EVALUATION

The prototpe pioneer quarter. structure developed for a 25-man pioneer polar
camp used a Jamesway outfitted with a five-circuit electrical distribution system. 7
The system was mode up of prew;red sections of lightweight conduit. The wiring was
connected to form a complete hamess which could be folded at breaks in the conduit
for shipment. Several deficiencies were observed during field erection ond use at
McMurdo, Antarctica:

I. Edges of the conduit cut the insulation on the wire during sh;pment.

2. The harness could not be unfolded for installation at cold temperatures
without d aring the insulation.
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3. The five circuits supplying t6re tows of outlets and two row of lights were
excessive.

4. Vestibule lights were needed.

To overcame thee dieficiencies th, geneml electrical system in its fl-.l design
has only one row of lights and outlets supplied Ly two circuits. Lightweight conduit
sections are prewired, buy the wire for each section must be fle*i-conniected to the
adjacent %ection. 'estibule lights were Included in the system. The Improved electrical
distribution system utiliz the same b:sic apoach em"loyed in the protot tested
at cMirdo, with slmplifications and improvements suggested h field evaluation.

A general electrical system for a 32-foot building vws f,,bricated and installed
in a previously erected Jnesway. The system was installed by one mn in four Ious.
No special tools or skills were required.

FINDINGS

The improved electrical distribution system is:

1. Effective in providing adequate wiring for Vene1I use.

2. Flexible for the oaddition of more circuirs for special applications.

3. Suitable for fabrication in ,nall shopl.

4. Simple and easy to install with hand labcr.

5. Easily packaged for shipment in all types of corr;enr including caro* aircraft.

CONCLUSIONS

1. An adequate electrical system for general use with the Jamesway can be
obtained with the improve- electrical distribution system.

2. The ten-circuit distribution panel In the improved electrical distribution
system provides flexibility for the addition of circuits for special applicatios.

3. The Improved electrical distribution system described In this report shuld be
adopted as a standard accessory for the Janvsway.
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PART VII. SPECIAL UTILITY ACCESSORIES

During development of a packaged pioneer polar camp which utilizes the Jamesway
as the 6asic building, the ned of certain utility accessories become opporent. There
a e certain accessories necessary in all pioneer polar applications regardless of size,
mission, or location. There must be a method of water supply, storage, and distribution
within the building; there should be some provision for a toilet which con be used in a
Jameswoy; vents are ,ften required at points other thin at the ends of the building.
Units developed to satisfy these needs included a water-storage tank, a snow melter,
a dry head Lit, and a special roof vent.

WATER-STORAGE TANKS

The complexity and expense of providing a permanent water dlstributlon system
in polar regions makes the use of such a system impractical for pioneer polar operations.
Water must be distributed periodically from the point of production to various points of
usage by means of a temporary system such as a hose. This requires water-storage tanks
at the usage points located *ot an elevation which will provide a gravity water distribution
system within the buildings.

Criterio

Specific criteria were developed for providing elevated water storage in a
Jomesway. These criteria, which ore supplemental to the req.irements of ihe general
criteria, were:

1. Lightweight nestable tanks.

I. Capacity of approximately 200 golloni per tank.

3. Minimum of 6 feet 6 inches headroom below tank and supports.

Design

Water-storage tanks for use in Jomesw3ys were designed as 190-gollon rectangular
nestable tanks made of I '8-inch aluminurI plate stiffened by crimps. The cover is a
stiffened flat plate which con be bolted to the tank.

A support fa, elev:?ing the tank was designed using aluminum angles for legs,
which are held in position at the top by aluminum plates, and at the bottom by base
plates which are secured to the floor.
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Description

The water.-storoge tank and support, ;n their final design, are detai led in Y&D
Drawing No. 936915 doted 2 Apnil 1962, ond the specifications for competitive pro-
curement of this design hove been published in Laboratory Technical Nooe N-482. 5

Tank. The tank (Figire 21) is on open-top aluminum unit with sides and ends
tapered ir,word 2 inches ficim top to bottom. The inside dimensions at the top are
2 feet I I inches by ', feet 11 I nchei, the depth is I foot 9 ;iches. The tank cover is
3 feet 3 inches by 6 feet 3 inchos. A 2-inch flange around the top of the tanik contains
holes for bolting on the cover. All aluminum plate is stiffened by crimps 6 inches on
centers.

Holes for filling anid draining the tank are located in the bottom near each end
and on each side near the top. The holes are )1 '32 ;iches in diameter reinforced
with I '8-inch aluminuim plate.

Support. A hOnk support (Figure 2?) is providvd when it is desired to elevate the
tank. for a gravity water supply system. The support consists of four aluminum--angle
legs 7 feet 1I 4 inches long fastened together at the top by aluminum plates on each
sidan welded ot the bottom to 8-inch-sguare bose plates which are fd adastened to the
floor with screws. The bose plates are ccentered --t the carmers of a 4-foot square. The
bracing at the top is 3 16-inch olumnn-m plate 1 foot I inch high, bent at each edge
to form 2-1 '2-inch flange at the top and a 1-1 2-inich flange at the bottom. Aluminum
cross-brac;N, bors are plnt-ed diagonally across the top of .the support.

The top of the mounted tank is appro-;i.~utely 6 inc'es be low the crown of the
arch in a Jamnesway with wall e'tensions. The bottom or the bracing is 6 feet 7 inches
above the floor, which allows sufficient headroom for traffic under Ow~ tanks.

Poc kog; ng

For shipment by any type at carri, the components of one tank support ar,
banded together (Fgure 23). This prtoduces a packoge I foo)t - inches wide by 8 teet
longq by 9-3 4 inches hqh with a volu-i- of 10- cuE)ic feet. The shipping we;iht of
one tank support is 140 pounds. One' tank w,'iqh" ahout 85 pounds and occupies
2? c-jbic feet. As the toinIs are nt-stable, all of the tanks shipped to a specific locotions
should be nested togethier and shipped in one pockccje.

Cost

No costs are available far Ihe water tanks. Kised on 1962 Laboratory costs,

th,* pii~r of one tan-k suppoit is $252.
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Figure 23. Elevated support for water-storage tank packaged for sh*pment.

E valuation

Elevated water-stog tanks have been extensively used in remote areas,
particularly to provide a simple gravity-flow, system for showers. Such tanks elevated
on pipestan&s were successfully used in the head and the galley in the Little America
Station during Deep Freeze I and 11 to provide on adequate yet simple method of
supplying all the fixtures in the building. 3 This type of water distribution system
eliminartes the requremetit of mechanical equipment such as a pump or pressure tank
which would require maintenance and repair. The water-storage tanks and supports
described in this report are prefabricated units dimensioned to fit into a Jomnesway
with wall Oxteniioni.

A protatype tank support was fabricated and erected. It was erected by two men
In ane-loalf hour. No special tools or skills were required. The water tack requiu-
no field assembly.
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SNOW MELTER

Snow melting in pioneer polar camps has been primarily by tfw uie of portable
snow melters placed in a snow field. This requires hauling the water from the snow
field to various usage points. A snow melter which could be placed inside a building
within i camp complex would permit easier storage, and a hose could be ir.-d to
distribute the water to usage points.

Criteria

The snow-melter requirements were based on supplying a maximum of 100 men
using 10 gallons of water per day. Since the Jameway building does not have an
opening wide enough to admit a loader, a loading chute had to be provided. In
addition to the requirements of the general criteria, specific criteria developed fo."
a snow-melter tank and chute were:

I. Snow-melter capacity of approximately 100 gallons per hour.

2. Minimum width of chute, 6 feet.

Design

based on the above criteria, an open-top, metal-lined tank was designed using
timber and plywood. The tank (Figure 24) was designed for a water charge at oll times
by placing the drain I foot 6 inches above the bottom.

A 6-foot-wide chute was designed for supplying snow to the tank and provision
was made for on opening ': the endwall of the building to accommodate the chute,
The chute (Figure 24) was designed as a hinged plel which opens to form the inclined
bottom of the trough and closes when not in use to seal the opening in the bld~ng.
An open-top plywood-panel framework was designed to project out-ide the building to
form the chute sides.

Alterations required in the endwall of a Jomesway for installation of t*e chute ore:

1. The door and frame are removed.

2. The canvas wall is cut to provide a 6-foot-wide opening.

3. Posts are installed at the sides of the opening.

4. The open:ngs above and below the chute are cloed with plywood poneli.
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Descrpti n I
The no-. lter tn and chute for the Jknesway, In their final design, are

detild !n Y& awl g wN W. 9369-17 dated 2 April 1962, and the specifica~tions for

competitive proc rement of this design have been pubished In Laboratory Technical
Not# N-482. 5

Tank. Thesow-melter tank Is a wood frame and plywood unit 4 feet wide by
6 fe,t ing. The Ibock sde of the tank is 4 feet 6 inches high (figure 25); the front
is 3 feet hgh. ! top edge of t6e ends slapes downward from bock to front. The
tank is Insulaoted nd lined with 1/8-inch aluminum.

The drain hole is 1-3/8 inches In diameter, ce.;ered in one end of the tank
1 foot 6 inches above the bottom. A -inch-d;amete by 5-inch-long nipple ;
secured in the hole by lock nuts. A pipe can be attached for pumping water from
the snow melter to storage tanks.

Two-by-fouhr blocks extend the full length of the tank on the inside surface for
using electric immnt"ion heotern for moltig the snow. One blocl, is attach~ed

3-1/2 inches below the top, the oter 2 feet 1-1/2 inches below the top.

Chute. The sides of the chute ore 3/4-inch plywood panels which screw to the
ends of the snow melter and extend through the opening 4 feet beyond the endwall of
the building (lFigure 26). The c"ar is braced by 2 x 4's nowr the ovtermaiit end. A

2 x 3 stop is nailed to each side of the chute in position to support thWe hinged bottom
panel when it is open to a 30-deree angle with the horizontal. The top edge of the
hinged panel rests on the 2 x 4 bracing.

The h;ng*d panel is 3/4-inch plywood 3 feat 6 inches by 6 feet. An 8-inch
strip of plywood is nailed to the sill to provide a portion of the chute from the sill
tu the snow-melter tank. The pnel is hinged to the 8-inch str;p with four strap
hinges. When closed, it is fastened by two chain bolts at the top.

Puck aging

For shipment by any type of carrier, all the plywood for the snow chute andbuilding modification is bonded togetSer (Fgure 27). The package is 4 feet wide by
8 feet long by 4 inches high with a vol wie of I I cubic feet. The packaged weight
is 245 pounds. All framing for the snow chute r.d bilding modification is bnled
together, producing a package I foot 2 inches wide by 10 feet long by 7 inches high
with a volume of 7 cubic feet. The packaged weight is 130 pounds. The snow melter
is 4 feet wide by 6 feet lg by 4 feet 6 inches high with a volume of 108 cubic feet.
The weight is 538 pounds. The total shipping %%eight for the melter and chute is
913 pounds. the total volume is 126 cubic feet.
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A prototype snow melter and chute were fobricated and erected. The snow

chute, which is designed for field fobrication, was fabricated and erected by two men

in 16 hours. The snor-melter tank requires no field assembly except connections to

storage tanks and installation of heater units.

DRY HEAD KIT

There was a need in pioneer pular structures tor a toilet which would be very

simple to erect and operate and yet keep odors out of the building. The complexity

of having a sewoge-disposal line outside the building in locations where temperatures

ore extremely low necessitoaed the use of a dry-type tc~let which could be emptied
periodically. The Jomesway side-entry vestibule provides a suitable comportment in
which to place a toilet and keep it protected from the weather yet removed from the
building proper.

Criteria

A side-entry vestibule (see Par V) was selected to house the dry toilet,
consequently the toilet hod to fit into this space. In addition, it had to keep odors
from escaping into the building and provide access for removing waste. Specific

criteria developed for such a toilet, which ore supplemental to the requirements of
the general criterio, were:

1. Sie and shape to fit into a side-entry vestibule.

2. All joints sealed to elimiriate odors.

3. Access to outside of building for removal of waste.

Design

The dry head (Figures 28 and 29) was designed as a sealed commode fabricated
fron, wod framing and plywood with all joints glued in addition to other fastening
du ices. The access door and co~er were desiqned with 1 8- by 3 4-,rch fe;t gaskets

for ci od seal. A pail with disposable plastic bogs was selected for collection and
dispcwi of waste.

Description

The dry head kit, in its final design, is detailed in Y&D Drawing No. 93691.1
dated 2 April 1962, and the specifications for rcmpetitive procurement of this desic,
have been published in Technical Note N-482. 5
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The dry head is a sealed wooden box 2 feet 6 inches wide, I foot 8 inches deep,
and I foot 2-1/2 inches high fitted with a standard toilet seat nailed to the top. The

waste is collected in a disposable plastic bog placed in a pail below the toilet seat. A
)-foot by 1-foot 1-1/4-inch door at the center of the back side opens to the outside of
thp s;de-er.try vestibule to provide access for removal of the waste pail. Th ;oor is
sealed completely around its perimeter with a 1/8- by 3/4-inch felt gasket and is kept
tightly closed by a sosh-type fastener. The toilet-seat opening is .overed by a plywood
panel with felt orounJ the edge. The cover is hinged at the back edge of the commode
and is tightly fostened with a suitcase-type catch at the front edge. A 1-1/2-inch-diameter
pipe is used to vent ihe sealed toilet to the outside.

Packaging

For shipment by any type of carrier, the dry head is disassembled on,1 nockoged
in a plywood box. The package, which does not include the pal and plastic bogs,
is 1 foot 9-1 '4 inches wide by 2 feet 7-3 '4 inches long by 9 inches high V;th a volume
of 3-1 -2 cubic feet. Its shipping weight *s 82 pounds.

Cost

Based on 1962 Laboratory fabrication costs, the price of one dry head kit is
$241. This cost dces not include the pail and plastic bogs; these items must be included
in the allowance list of expendable items when the dry head 4s used.

Evoluation

During DeepFreeze I and II heads were constructed in several comps by digging
o pit and covering it with a box-type commode. 3 With this arrangement the head must
be moved when the pit gets full. It was foicnd that the pits in snow slowly narrowed,
thereby accelerating the filling of the pit. Anothefr pioblem was the discomfort ccused
by icy drafts blowing up through the holes. Waste disposal was sometimes accomplished
by using barrels which, when filled, were hauled to an area away from the camp.
Oftensive odors often developed in spite of the low temperatures. The dry heod kit
is dvsigned to overcome these problems by using a sealed box for collection of AOSte

to eliminate odors and allow the head to be in a worm building, and by providing a
means of peric'tic removal of the waste container thro-,9, nn ncet% dri, Cxt%;de the
building.

A prototype dry head was fobricatee and assembled. It was resembled by one
man in one-half hour. No special tools or equipment were required.
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SPECIAl. ROOF VENT

The standard Jamesway provides vent openings ony in each endwall immediately
above the door. Vents are required for diesel-fired space heaters, furnaces, ranges,
and water heaters. The lirmitat;r, of only two vents does not allow sufficient versa-

tility in placement of appliances.

Criterio

To provd. vents other than at the ends of the building, the flashing had to be
versatile for use any place in the roof. It had to be weathertight and yet provide
insulating space between the roof blont.et and veit pipe. Specific criteria developed
fo: vent flashing thro.gh the roof 7f a Jamesway, which are supplemental to the
requirements of the general criteric, were:

I. Application to any place in the roof of the building.

2. Minimum of 3 inches spuce b-tween the roof blanket and vent pipe.

Design

The roof-vent flashing (Figure 30) ws des;ined of alum;num, using two rings to
bind the cut edge of the roof blanLet and one ring to hold the vent pipe in position
at the center of the blanket opening. A flashing hood of chloroprene-coot-d gloss
cloth fastened to on aluminum ring and pulled tight against the vent pipe by a draw
wire was designed for moLing a weothertight closure around the pipe.

Description

The vent flashing is detailed in Y&D Drawing No. 936902 dated 2 Apt;il 1962,
and the spec*n;cotions for competitive procurement of this design hjv,- ben published
in Technical Note N-482. '5

The flashing hood is a 22-inch-high by 18-inch-diometer cylinder of tiass cloth
coated w'th chlo.oprene on the outside. The upper edge is double-lapped and stitched.
A drawstring of steel wire is provided in the upper edge to draw the hood snug against
the vent pipe. The lower edge is place'd between two aluminum iings. 1 8 inch thick
and 20 inches in diameter, which are riveted together (Rings "A" and "B " Figures 31
and 32). The upper ring has an inside diameter of 18 inches. The lower ring has ao
inside diameter of 5-1 2 inches and is slit radially to 7 inches from. the center every
22-I '2 degrees to provide seqments which con be bent to fit the vent pipe to hold it
firmly in position.
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The flo,~irng hood assebly ft% over a 14-;nch-diameter hole which must be cut

in, the roof blonket. It is bolted to on olumintim ring on the underside of the roof blanket.
This ring (Ring "C," Figure 30) has on outside diameter of 20 inches and an inside
diameter of 14 inches.

Packaging

For shipment by any type of ccrrier, the roof -vent flashing should be packaged
with the appliance or equipment with which it will be used.

Cost

Based on 1962 Laboratory fabrication costs, the price of one roof-vent flashing
is S176.

Figure 30. Secton through the. special roof vent.
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Evaluation

Htoles are often field-cut in the roof of Jamesways to provide outlets for vent
pipes. Such a field installation win accomplished in a small camp on the Greenland
;cecap. I This instcllation and other similar ones in the post have often served the
purpose; however, without flashing tl-ere ;s noth;ng to prevent leaking or to give fire
protection between the blanket and the vent pipe.' The roof-vent flshinq provides a
simple prefabricated unit which will seal a vent opening at any location in t!.v roof
and protect the blanket from the heat of the vent pipe.

A prototype r, of-vent flashing was fabricated. The estimated installation time
is two monho rs.

FINDINGS

I. The water-storoge tank is:

a. Suitable for elevated use in Jaomeisways with wall ektensons.

b. Nestable for multiple shipment.

c. Simple and easy to install with hand labor.

d. Easily packaged for shipment in all types of carriers including cargo
aircraft.

2. The snow melter is:

a. A simple metlcd for melting snow inside a Jameswoy.

b. Suitable for fabrication in small shops.

c. Sinple and easy to install with hand labor.

d. Easily packaged for shipment by any type of carrier including cargo
airctaft.

The dry head kit is:

a. Suitable for fobrication in small woodworking shops.

b. Simple and easy to erect with hand labor.

c. Easily packaged for shipment by any tyFe of carrier including cargo
aircraft.
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4. The special roof vent is:

a. Suitable for use in any port of a Jomesway.

b. Suitoble for fabrication in small sheet-metal shops.

c. Simple and easy to install with hand labor.

d. Easiiy packaged for shipment by any type of carrier including corao
aircraft.

CONCLUSIONS

1. Elevated water storage can be achieved in the Jomesway with the water-storage
tanks and supports.

2. Snow con be easily supplied for melting inside a Jamesway with the snow
melter and chut-.

3. A toilet can be located inside a Jome way by using the dry head in a
side-entry vestibule.

4. Equipment can be vented any place in a Jomeswy with the special roof
vent.

5. The utility accessories described in this report shodld be considered for use
with the Jaoresway fc,r special applications.

REFERENCES

1. NCEL Technical Report R-006, Exueritientol Arctic Opern'on - Hard Top I
1953, by E. H. Moser, Jr. 1 January 1954.

2. NCEL Technical Report R-007, Experimental Arctic Operation - Hard Top I1,
1954, by W. R. Reese. 29 December 1955.

3. NCEL Technical Report R-155, Technical Data From D-,ep Freeze 1, II, and III
Reports (1955 to 1958), compiled by R. C. Coffin. 24 April 1961.

51

.4I I
- :.'~v ~7



4. NCEL Tchnkical Roport R-210, Technical Data From Deep Freeze IV and Deep
Freeze 60 Caports (1958 to 1960), compiled by R. C. Coffin. 13 December 1962.

5. NCEL Technical Note N-482, Pioneer Polar Structures - Specifications for
Jomeswoy Shelter Acces ories, compiled by G. E. Sherwood. 15 April 1963.

6. NCEL Technical Report R-189, Se-Ice Engineering, Summary Report - Project
Ice Woy, by W. D. Kinu!. D. W. Klick, J. E. Dyklins, *t al. 25 September 1962.

7. NCEL Technical Nate N-422, Erection of Quorter. .uilding for Pioneer Polar
Camp, by R. W. Hansen, C. t. Hoffman, and E. H. Moser. 26 September 1961.

52

C;4 4L:_~



DISTRIBUTION LIST

SN 01
C.'.

Ch*f. Si..w of Uthdo emd Docho (Code 70)

398 Come.,.te S~ene14...

39O imob.il C. 0,wetien sa,.Ih.ee

35 AmpI.4b4.s Comi. v,.,n S..4.hen

AMA Ct.. of Novel 0*0...c. OIV,

A3 ch.of of m.0 Of*#**.*. (OP.O,. O1044)

AS 5...

83 C.II.9 ..

Ed L.&be.. OWN (3..g.n . C. Oaly,

E S a*.w£ 0Me*. ON* (P.,edwn. e lv)

F, Sa44e CNO Si Nov3. W961. S.. . n. L~g beec%. S"n 0.. ?... Itd. end

Fl Sea"~.....149'. (%e. J.en. So, F,,won.o. Peed H.-b... A4*16. Aleehe, end 0... "IVy)

F41 S.....ty Soolien

P2 Red.. Soo.o. (0.. end Cuhltek.. only)

dl Secv.Py G... A.9,.,*,o. (Une1..oo obso nli,)

HI Ho..ef I(.1%., 14. Allbons. P..,....i, Vs. Bo*.".f.. G-..' L.&e.. Se. Move, O.U.,d.

16".*Cee Pndow n,

MI e.. C.--v9o,. . 4L- - Gs. ao 4S -- y

J3 U. S..9loat. Cm.-..nn woof. Coat"l... (0... seic, -IV)e.0,o..,

J4 A.*.h-b.. es.,.

J34 s4.q.c - .Pot (we.in.. .. 0. C. ooly)

j3? t-0....g Cet . )Bof(..nb.'4#4 "1))

J65 Sth..l CEC Off'eefs

J84 5c.... Postg*.oe
J90 Skh..I 

1
.. )y Cocyt

Its School O.w Cll*@*

J9 Coen .te'. Trot.. Ce..

53



........... .it...u....

IN DL

L? oll-o S6..t (We- Lell4a.. P..-u.. C-tr; C..d..m". *"4 A..out.. "..t0

L 3* .tos.... Bse. (C..'..t. C~.. s.i,)

L32 N...I 1.,.'r Activities (L"A"d. &N.L .liei m,(

L42 Pt..,t Act..49.. - .Sh.p.

NI S..D..&. D...t.*. 0..... D..'s.

N42 P.bI. . 4.. 044...

HS C"Svvv.*^'i 04 . C".."

Ng9 P.bI.c W..Aa C..'...

P44A Hm..s A...t

RI V"- Al . Si.

52 Aw..e .. V*Sk .oq~a

R6C Aii.. P.'d P.60,.M.9~, ii..Nh - il.iI

win A.. 9 .. 0 C

VI A.-e,ht Uiih,. 4 s. 0.N. C.oe. -,

chitvC- .4 En 9 ... , D......to -44. Ar,.A'.. INGCU C. U. .. s DC.V,0

L..., .4 CSl.9UiS. A-i.... 9 t.1 0 - -I C.

0 5.

0",, .0Iko0-o .1 i..0-1C%.f .01 fa C 1 l-lis Doiwt t o



D4.b.'...e bee (Coatd)

Qede* mmiumbi.el C1elts *I "k LAmd For"%. Ueh...gft. D., C.

Ceed.. U. L £emo Foee beff Cellep. a L .Noel Aes, N.IA. Ye.

CI.0.4. 8000.. OU Sh4.. AM... Ca...Of44SOMe& end DOW004e*,ne D0020e~. Me..1 LbAOV4.w
inae.,0. C.

0*g m uhr.U. L Navy tb.#. Memo.Iee. S*Ieaoend. b.eisve Tv.,. M. Y.
004.... 60 Cuarym. U. &. lNel Supplyv Ree.e end 0e...lopmei Facility. Novel l...I, Ce-..
Ln: bmn... flarommo. N. ..

ClehE.S... oe o "*.*1 11100*000 Ammo ROOOWe 0..iokoa. 00.1. Doporsoan. V..b..m... 0. C.

5 Commosted~. Am..b.e"e Uewt. U. &. Pecific Flow.. Soo Doop

Cee Ied.. ALe.kbe. P..... U. S& Au... Plaeia*. U. S. Novel ".., mor4ot. Vs.J

0*4.... u Cbew,. U. I Noed Suplyno See4. ead 0.el 0 - I Pe 4.0 -4 Avew1 CO-...,
S.,-.. N. J.

Ceenendeng OS.... Ploe T ee. C...... we, "a. 12g. FP,S 1 sr.j n..e.

Coenend.. U. S. Novel D..yed. A"%. " -e.4 Labe-..et, Smoe.1 01. T.

Navy Lto..e.. 00*...t Do*". hee* Cen4.qfen* eel.
Os.. of Noved mosew b"e.,& 0*4... 40.., Va.. lo, sas 39. P". "" veil

Co-end.. 046...,. Nee '0..emeOwes toet" 04w: Tot...eeI 0w..'... te D.eg.

No.

cooveden4. $A4 HavoI O.6...i. Avow CfC 140.00 wsaw.. P awmu 00..w. M..4e1&. Vs.

C*eOmwiom. "4 Novel Di.tt... A".: Cf C Noel ll*w. P~ee *Vs4..... U. S. He a be".
Ch..le~'. SL C
C....dam, D*l Novel Osi...... A". Cf C Noel Ps.... P4ee. 'Df... U. S. Nov.el .. n
Me. 0.0..... Le

Ceenenudene. 9*4 No.*# 0o... A~e.4 CIIC Noel 5....... Ptoye.. 0*.. 6-14-t 1.
flee.' Labe.. MI.

CMM1en4*40". I 0.. in 00,.wkSt, A"-: Cf C P4.,.I ftew..v pei 0*.... MWV ". Ol-. M ..

Co-.odene. 03.4 "*Vol 0.4"s. Av.. Cf "*.*1 Sew".. Pteg..e 001..00, f.4a.so ON..

Ceenende.. 13A4 fto..t 0.sg,. Aivo: Cf C Nov.el Seow. P-eee. Oll.... 104"Ile. Seth.

000v.1 CCULO 0.. SWOM,4 Acti....e. Uwehek.tf 0. C,

Cl.eof *0 .4...... U S Aw.,. Atni Wsee..d & Dovoofee- Lebese~. 006..9a,4e 0. C.

UL S Amy. Len: Ow....w .0 Psootch 
4. e elop.. 0..... WtslwS..g. II C.



Dist,bl.vio.. List (Com'i)

Miscat, U. L. Atop, E..gin... R......h ... df D...elo.. Lab.,etw, Art".: Inko.met,... R....,co. Sten.ch.
Fait Soel.. Vs.

t4..dq.o~ts. Vhigkt A.. D....4.omea D.4iori., (IIIIAOLbet,y). W,g.. Pen..... Air fo... IWO*, 00%6.

N.d,.t..U. S. Ate Fares, Di..c...M *I Civil !.g.....At: APOCUES, Wshimgti... D. C.

04t-i4,. .4 's.. U..~.U S. NvC.' w td .d.. S..ette.r UCsh.g, 0. C.tesClf, ".Ml -

D-,,q,.. Diooo! Sursew o #rda .. wri.....g o 0......,r 0.4..... tw Avl...e- 0. C.

D.,... so ,.. .4o Director U . ~~.. .. q...U S. Coate.....0-i C.. oh.g.,0..

0...'.. U,ti. .'.. . ol...e.. Vow A#g..o, 0.~ttto C. Sa~.,A1Aitot s

F...l.f... 04.... IC*d. 101), 04... *I No.ol *00,4 w..k-.... 0. C.

P*d.,el Aoo... Alpeacy. 044... of skowgto.0 So-,cts. Ad......c .... .... U...g. 0. C..
At... L-b..., S11o..cl

O*.to.a. Soil Pt,.... Labs.'... 0*94-t...9 .of g.... A,"-:o. U..ooty .Pr ... co rivewro..

L..-..U S pso.0l Stropait Perc. A.9o.f.ce. 0.9. orid 14meteimid..n A". W W, ~ 0

O...... go4 U I Ao.ct R.etoh Nevois, Nio..41o sc..,... F " Motem... wim.tkm ..e, 0 C

Ck.'.4 of Nvel Opttig.... (OP 07T). Herr 0.pvt..smt'. U...4... 0 C

44d~otcA. F.... Cir-&-8,. S...o..h Cor..' A., ftspattth oed0..l.-.. e.-.i.
I e...,o A N..c.re Fold, Sad4..d. Most. Art. T..oesti- S-oc. L~boc.'..y

A.f..,. Project* Off-t. Dee,vat..e. .40.4..... , lotw)o" C

04... a# Novel R.o..wch. No.y Dope,0-troti. Isot-r 0 C . A",. A. U.,es Noporrivep

Co......ew. N...l Be...e. I-s..... U S AIZ,..,. VI..., Ad....,weltv. Md.. U I Novel
C..,.',.' teo.. .*4.. Co..., Dv..010l. 0 I

C.-mimmtil. 04)..... U S A-V .. e~~~~. fla"-to, .W 4).4.a-.u. Co..-i.. Fort f.... V.

U S A-.. C-of~ 4I.~... 0441." of .4.. D.s... %45 ... P..I0.,. 1217 U S P 0

Acod.. N.. No.4o 2C ht-.4 M..u



AA,,, .... d.U...,.4.., 1,... At L* B .6- .A .A.

.... w..D C

I -L .... U- .,...0 F .,,.,A Z. j

L -b-y. ".0- .1,



UI A.., C.,rJ ~ ~ ,. j.. L ,Il.,~,C..~ P C R-. 2F2

C.-.. . A.. II I., I & ... l.o..no C....... All. L,bhly An,.... A., III* . Ill.
D C

Lb,. Awt.-'....... 0.p -I,.I S,*.*. A .. , ,. APO 7I., ..,oo. A 9 .~

Ovo-l C-. j. sltj.0Cohi I~ l -1 N 11 57l



I.I I

Ilk
I -

-rr

I'4' I-

- , , 0.

- , , , .- ~ "r , 0 ,

f '4 I

L',. a: .. ;

, , ':, i !:, : : -, ' .... .. ' .i?: . ' : . i: .' i ' * '

£ 4i 'ai l


